In this study, sixteen soil and vegetable samples from Tafila district were collected and analyzed from eight locations. Measurements of specific activity of natural gamma emitter radionuclides, 238 U and 235 U, in these samples using gamma spectrometry, with the help of Genie 2000 software. Measurements were used to calculate the soil-vegetable transfer factor, and then the external radiation dose and internal radiation dose due to radioactivity of the ingested food. 
Introduction
Tafila District is unique in the presence of phosphate mines and hot spa which are the major sources of natural radioactivity. Ingestion of radionuclides through food intake accounts for a substantial part of average radiation doses to various organs of the body and also represents one of the important pathways for long term health considerations. The status of the soil on which food crops are grown will determine, to a significant extent, the quality of foodstuffs produced. An essential feature of soil is its ability to accumulate and retain over long periods radioactive isotopes introduced into the environment from external sources. Human dietary composition varies from place to place and from one Corresponding author: ABDUL-WALI AJLOUNI, vice dean of College of Forensic Sciences, assistant professor of radiation protection and nuclear security.
individual to another. Natural radionuclides entering the food chain are mostly derived from the soil and, as a result, variation in soil radionuclide content is a prime source of geographic variability.
Plant uptake also varies from species to species; Hence, the intake of different food products forms a secondary source of variability.
In this part of Jordan, the most important food consumed consists of tomato, onion, potato, carrot and radish. These crops constitute a large percentage of the total diet for both low and medium income consumers in this part of the country.
Since the studied area is rich in natural radionuclides and it is possible that they may accumulate in food chain of the people, this present study aims to determine the activity concentrations of 238 U and 235 U in some farming products, grown in the area, and to estimate the effective ingestion doses to individuals consuming these types of local food.
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Materials and Methods

Sample Collection
8 soil samples and 8 vegetable samples has been collected in the present study from 8 locations in the Tafila District, denoted as location-1, up to location-8 ( Fig. 1) , following the adopted international scientific standards. Soil samples were collected using the template method: sharp stainless steel template of 30 × 30 cm 2 and 5 cm depth. The template was fixed on the surface down to 5 cm and soil was collected. The vegetable samples were tomato in location-1, potato in location-2, onion in location-3, tomato in location-4, carrot in location-5, radish in location-6, tomato in location-7, potato in location-8. The 500 g uniform mass samples were samples counted for 20 h using a low-level gamma spectrometry system consisting of a 3″ × 3″ (76 mm × 76 mm) NaI (Tl) detector (Model No. 802-series, Canberra Inc.) joined toward a Canberra Series 10 plus Multichannel Analyzer (MCA) (Model No. 1104) through a preamplifier base. The net area under each photo-peak, after background corrections, was used to calculate the activity concentration of each radionuclide in the samples. The sample activity per unit of mass (Bq/kg) is achieved by using the following relation (UNSCEAR, 2000):
where, C N is the count rate under each photo-peak due to each radionuclide, ε is the detector efficiency for the specific γ-ray, P is the absolute transition probability of the specific γ-ray and M is the mass of the sample (kg).
External Doses
The external dose rates (D), at 1m above the ground surface in units of nGy/h, can be calculated by the following equation (UNSCEAR, 2000) : 
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where, A E is the activity concentration of nuclides (in Bq/kg), and C F is the dose rate conversion factor (in nGy/h per Bq/kg). The dose conversion factors were taken from the MC, GEANT, MCNP codes, and UNSCEAR (2000) report which are based on the Monte Carlo simulation technique and represented in Table 1 . The average values of the dose rate conversion factors in Table 1 were used in the present calculations and the results are shown in Table 2 . The annual effective dose rate to the population, H E (in µSv/y), is calculated by the following equation (UNSCEAR, 2000) :
where, D is the absorbed dose rate (nGy/h), T is the annual time outdoors (2920 h/y) and F is the absorbed-to-effective dose conversion factor. For adults, children, and infants, this factor is 0.7 × 10 
Internal Doses
Internal exposures arise from the intake of terrestrial radionuclides by inhalation and ingestion. Doses by inhalation result from the presence in air of dust particles containing radionuclides of the 238 In calculating the internal dose which results from the transfer of radionuclides from vegetables to human body, a possible risk of radioactivity for human health is expressed by internal effective dose (D internal ) given in mSv and may be calculated from (ICRP, 1996) : Tables 4 .13, 4.14 and 4.15). The activity A is the activity concentration (in Bq/kg) multiplied by the intake (kg/y) fresh weight. The Internal effective doses in are based on a 1 kg fresh weight intake per year.
Transfer Factors
The TF (Transfer factors) of radionuclides from soil to vegetables were calculated by comparing the soil and vegetable samples taken from the same collection place. The transfer factor can be calculated by the following equation: 
Results and Discussion
This study is the first one in the studying area, which is Tafila District, where the largest phosphate mines, hot spa, and other non discovered sources of natural radioactivity are available. Here, we present the results of radioactivity measurements of soil and vegetable samples collected from Tafila District, and the radiation doses related to these concentrations. Tables 1 and 2 Tables 1 and 2 Tables 1 and 2 show also, the transfer factors for the radionuclides (U 238 and U 235 ) for the 8 samples in the present study, as it can be it varies from 5.9 × 10 -4 to 14.6 × 10 -4 for U 238 and from 4.9 × 10 -4 to 16.1 × 10 -4 for U 235 . This shows that the transfer factors are variable parameters that appear to be independent of the soil activity. Tables 4 and 5 show the specific activity (Bq/kg) and the internal effective dose (µSv/y) for fresh weights of vegetable samples due to On the basis of the measurements carried out for the sites investigated during the study, Uranium does not pose a radiological hazard to the residents in Tafila District. Estimated annual radiation doses that could arise from exposure to Uranium residues are very low and of little radiological concern. Estimated annual radiation doses that could arise in the different areas are of the order of a few hundred microsieverts, well above the annual doses received by the world population from natural sources of radiation in the environment, but it is very far below the action level of 10 mSv suggested by the ICRP as a criterion to establish whether remedial actions are necessary. On the basis of the measurements carried out for the sites investigated during the study, Uranium does not pose a radiological hazard to the residents in Tafila District. Estimated annual radiation doses that could arise from exposure to Uranium residues are very low and of little radiological concern. Estimated annual radiation doses that could arise in the different areas are of the order of a few hundred microsieverts, well above the annual doses received by the world population from natural sources of radiation in the environment, but it is very far below the action level of 10 mSv suggested by the ICRP as a criterion to establish whether remedial actions are necessary.
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As our findings are encouraging, there should be a large number of investigations, programs, and studies to be implemented in this region.
